During the past several decades, heterometallic coordination compounds with various functional properties have received intense attention due to their potential applications in high-tech fields. [1] [2] [3] [4] Magnetic complexes attract great research interest not only for the purpose of fully elucidating the nature of magnetic coupling, magneto-structural correlation and some exotic magnetic phenomena, but also for their great underlying application value in the information storage field. [5] [6] [7] [8] [9] [10] As an important molecular magnetism research field, cyanide-bridged magnetic complexes with diverse structure types from discrete polynuclear compounds and one-dimensional chains to two-and three-dimensional networks, [11] [12] [13] whose magnetic exchange interaction occurs through the cyanide bridge, have made great contributions towards examining magneto-structural relationships and clarifying the nature of magnetic coupling. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Among the paramagnetic assembling segments used to prepare cyanide-bridged magnetic complexes, Schiff-base manganese(iii) compounds based on quasi-planar, tetradentate N 2 O 2 salentype ligands (salen = N,N-ethylene-bissalicylideneiminate) have been much studied due to not only their facile synthesis but also, more importantly, their large spin state (S = 2) as well as the usually negative magnetic anisotropy of the central Mn(iii) ions. By using manganese(iii)-salen types of compounds and various polycyanometallates as building blocks, many cyanidebridged magnetic complexes with different structural types and interesting magnetic properties have been reported. We have prepared and structurally and magnetically investigated some cyanide-bridged M-Mn(iii) (M = Fe, Cr) complexes based on penta-and hexacyanometallates and Schiff-base manganese(iii) compounds containing bicompartmental Schiff-base ligands, and the results indicated that Schiff-base manganese(iii) compounds containing N 2 O 2 and O 4 coordination cavities are good candidates for assembling cyanide-bridged heterometallic magnetic complexes. 24 To further prove that different bicompartmental Schiff bases have an obvious influence on the structure of cyanide-bridged complexes, we investigated the reactions of the bicompartmental Schiff-base manganese(iii) compounds [Mn(L 
Results and discussion

Synthesis and general characterisation
In our previous work, 24 some cyanide-bridged heterometallic complexes with different structural types were synthesised by the reactions of Mn(iii) compounds carrying the bicompartmental Substitute group-tuned Schiff-base manganese(III)-based cyanide-bridged bimetallic complexes: synthesis, crystal structures and magnetic properties (3-ethoxysalicylideneiminate) were obtained and structurally and magnetically characterised. X-ray diffraction revealed their cyanide-bridged trinuclear core nature with a conformational difference. The magnetic susceptibilities of the two complexes revealed overall weak antiferromagnetic interactions between the adjacent Mn(iii) ions.
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The two Schiff-base manganese compounds used in this study. 
The trinuclear structure (top) and the one-dimensional supramolecular linear single chain structure (bottom) constructed by intermolecular hydrogen bond interactions in complex 1. The solvent molecules and all the H atoms, except those for forming hydrogen bonds, are omitted for clarity. Fig. 2 The trinuclear structure (top) and the one-dimensional supramolecular zig-zag single-chain structure (bottom) constructed by intermolecular hydrogen bond interactions in complex 2. The solvent molecules and all the H atoms except those for forming hydrogen bonds are omitted for clarity. 4 and obtained two trinuclear neutral cyanide-bridged complexes whose structural conformations are different from each other, confirming the expectation that the substituent MeO-or EtO-groups on the Schiff-base ligands can obviously affect the structure of the resulting complexes.
Complexes 1 and 2 were characterised by IR spectroscopy. In the IR spectra, there are two sharp peaks at about 2120 and 2160 cm −1 indicating the presence of bridging and non-bridging cyanide groups, respectively, in these complexes.
Crystal structures of complexes 1 and 2
Some important structural parameters for complexes 1 and 2 are reported in Table 1 . The neutral trinuclear structures of complexes 1 and 2 and their one-dimensional chain structure, which formed depending on their intermolecular hydrogen bonding, are shown in Figs 1 and 2 , respectively.
As shown in Table 1 + cations in complex 2 are bridged by two cyanide groups in a cis position, thus making the conformation of the Mn 2 Pd unit present a 'V' shape. The coordination sphere of all the Mn atoms in these two complexes is distorted octahedral, in which four equatorial positions are coordinated by two N atoms and two O atoms from the Schiff-base ligand, and the other two axial ones are occupied by the N atom of the bridging cyanide group and the O atom of the coordinated water molecule. As can be seen from Table 1 It is worth noting that, due to the excellent encapsulating ability of the O 4 unit of the bicompartmental Schiff-base ligand, the two cyanide-bridged trinuclear complexes are self-complementary through the intermolecular O-H···O hydrogen bond interactions between the coordinated aqua ligand from one complex and the free O 4 compartment from the neighbouring complex. As a result, the supramolecular linear and zig-zag one-dimensional chain structures are formed with the help of H-bond interactions for complexes 1 and 2, respectively (Figs 1 and 2 ).
Magnetic properties of complexes 1 and 2
The temperature dependences of magnetic susceptibilities for complexes 1 and 2, measured in the temperature range of 2-300 K in an applied field of 2000 Oe, are shown in Fig.  3 . The values of the c m T product at room temperature are about 6.25 emu mol −1 K for these two complexes, which is basically consistent with the spin-only value for two high-spin manganese(iii) ions with S = 2. 2− ion and the structural feature of the two complexes, the magnetic behaviour of complexes 1 and 2 can be attributed to one of the following reasons, or to a combination of them: (1) the zero field splitting (D) effect of the Mn(iii) ion; (2) the antiferromagnetic interaction between the two manganese(iii) ions within the supramolecular dimer mediated by hydrogen bonds, which is in accordance with previous results. 24, 25 The magnetic susceptibility for complexes 1 and 2 were simultaneously fitted by full-matrix diagonalisation of the following spin Hamiltonian:
The first term in above equation refers to the magnetic interaction within the supramolecular Mn 2 dimer. The second and third terms can be attributed to the zero field splitting effects for the two manganese ions (D 1 = D 2 ). Given the axially elongated structure around Mn(iii) ion and also according to a previous report, 26 D was constrained to negative values in our calculations. The best fitting parameters that match the experimental data are J = −0.53 cm 
Conclusion
In summary, two heterobimetallic cyanide-bridged trinuclear clusters, which are further self-assembled into linear and zig-zag one-dimensional chain structures by intermolecular hydrogen bond interactions, were prepared with [Pd(CN) 4 ] 2− and two manganese(iii) compounds containing bicompartmental Schiff-base ligands as building blocks. The difference in the structural conformation in the complexes can be attributed to the different substituents on the Schiffbase ligands. Investigation of magnetic properties revealed an overall weak antiferromagnetic interaction between the two adjacent Mn(iii) ions in the two different trinuclear units, which are dimerised by intermolecular hydrogen bond interactions. 
Physical measurements
Elemental analyses of carbon, hydrogen and nitrogen were carried out with an Elementary Vario El instrument. IR spectroscopy on KBr pellets was performed with a Magna-IR 750 spectrophotometer in the 4000-400 cm −1 region. Variable temperature magnetic susceptibility and field dependence magnetisation measurements were performed on a Quantum Design MPMS SQUID magnetometer. The experimental susceptibilities were corrected for the diamagnetism of the constituent atoms (Pascal's tables).
X-ray data collection and structure refinement Single crystals of 1 and 2 for X-ray diffraction analyses with suitable dimensions were mounted on a glass rod and the crystal data were collected on a Bruker SMART CCD diffractometer with a MoKa sealed tube (l = 0.71073 Å) at room temperature, using an w-scan mode. The structures were solved by direct method and expanded using Fourier difference techniques with the SHELXTL-97 program package. 29 All of the non-hydrogen atoms, except the disordered ones, were refined with anisotropic displacement coefficients. For the disordered contents, the partially occupied atoms were refined isotropically. Hydrogen atoms were assigned isotropic displacement coefficients U(H) = 1.2U(C) or 1.5U(C) and their coordinates were allowed to ride on their respective carbons using SHELXL97, except some of the H atoms of the solvent molecules were refined isotropically with fixed U values and the DFIX command was used to rationalise the bond parameters.
The entry CCDC 1572328-1572329 contains the supplementary crystallographic data for these two complexes. These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. Details of the crystal parameters, data collection and refinement are summarised in Table 2 . 
